The nervous system is viewed as a tissue affected by cancer and as a conduit for the transmission of cancer pain and perineural invasion. Here, we review recent studies that indicate a more direct role. Several studies have shown that reducing stress or suppressing sympathetic drive correlates with improved outcomes and prolonged survival. Recent studies using animal models of visceral and somatic cancer further support a role for the nervous system in cancer progression. Specifically, nerve ablation had a profound impact on disease progression, including delayed development of precancerous lesions, and decreased tumor growth and metastasis. In this review, we summarize new evidence and discuss how future studies may address the role of neural signaling in the modulation of tumorigenesis.
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Nerves Are More than Reporters of Cancer Pain
Neuroscientists have a long-standing interest in cancer (see Glossary). This research has primarily focused on understanding mechanisms of pain, a common feature of several cancers [1] [2] [3] [4] . Additionally, cancer pain can also be compounded by pain induced by treatments that damage nerves (e.g., chemotherapy or surgery) [5] [6] [7] [8] . However, recent evidence suggests that nerves have another critical role, in the development and progression of cancer. One example of this is illustrated by perineural invasion (PNI), a common feature of visceral and soft tissue cancers [3, 9, 10] . PNI involves tumor cells invading nerves and causing structural damage and changes in the neuronal milieu that can drive cancer-associated inflammatory and neuropathic pain. Moreover, preclinical studies have shown that individual neoplastic cells invade neural tissue before tumorigenesis [11] , suggesting that nerves are utilized as a means of cancer cell dissemination and metastasis. Such an interaction was highlighted in a recent study where peripheral nerve Schwann cells exhibited affinity for pancreatic cancer cells and engaged in directed cancer cell outgrowth and migration [9] . These observations have contributed to the concept that the peripheral nervous system (PNS) is an important constituent of the tumor microenvironment. Recognition of the importance of nerve-cancer interactions resulted in the National Cancer Institute (NCI) convening its first meeting to explore the 'Role of Nerves in Cancer Progression ' (March, 2015) . Two emergent areas of cancer research identified at the NCI meeting are examined in this review: (i) the influence of neuroactive molecules on cancer risk or prognosis; and (ii) the role of peripheral nerves in cancer progression.
Neuroactive Molecules and Cancer
Exposure to a variety of compounds, such as nicotine, is associated with increased cancer risk [12] [13] [14] . Previously, it was assumed that the site of action of these molecules was on precancerous tissue or tumor cells. With respect to the tumor or tumor microenvironment, nicotine can stimulate angiogenesis and the epithelial to mesenchymal transition, a critical step in cancer progression [15] [16] [17] . In vitro studies showed that nicotine also increases the growth, migration, and spread of pancreas and ovarian cancer cells [12, 13] . However, nicotinic receptors are also
Trends
The peripheral nervous system is necessary for the homeostasis of target tissues.
Two-way communication between the nervous system and target tissues engages multiple signaling pathways.
The peripheral nervous system is a critical part of the tumor microenvironment and has a role in tumor initiation and metastasis.
